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PURPOSE: To prevent a recording paper from being wet in black with ink and being twisted 
by dividing picture elements arranged at ink jet recording into windows of a prescribed 
number and converting part of black picture elements in the windows arranged under a 
prescribed condition into white picture elements. 

CONSTITUTION: A picture element position control circuit 22 outputs a request signal of 
image data by a required number of lines for picture element processing to a CPU. The CPU 
transfers data in an image memory 6 to a line memory 20. Then, the circuit 22 gives 3*3 
picture element data from the memory 20 to an arithmetic section 21 and conducts image 
processing to convert black picture elements in the middle of the 3*3 window into white 
picture elements depending on the arithmetic operation result of a' prescribed arithmetic 
expression. The data subjected to image processing are fed to a buffer in a recording 
section 15. Succeedingly, the circuit 22 applies similar processing to windows shifted by 
three columns and repeats it to process all picture elements. Since the number of dots are- 
interleaved more than those of the image recorded usually, the amount of ink and the power 
are saved. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0O01] 

[Industrial Application] This invention relates to the optimal image recording 
approach and the equipment for ink jet record, concerning the image recording 
approach and equipment which form an image as a set of monochrome pixel. 
[0002] 

[Description of the Prior Art] With the image recording equipment of the 
conventional ink jet recording method, also when recording a thin line, and 
also when recording the black solid section, the magnitude of an ink droplet is 
the same and had the fault that the amount of ink became superfluous, by the 
black solid section as magnitude of an ink droplet which records a thin line 
vividly. Although this is based also on the quality of the recording paper, or 
the environment at the time of record, the ink droplet of 1 dot spreads in the 
record paper, and it has the inclination for area with actual bigger resolution 
than 1 dot to be printed, and is based on the property of ink jet record that 
this is conspicuous in overink being accumulated in the black solid section. 
[0003] The image immediately after printing is outputted in the condition of 
having got wet black in ink by this overamount of ink, and has according to it 
the fault that ink adheres to the smear in which the recording paper of the 
following page becomes dirty, and other things, such as an operator. Moreover, 
this overink also becomes the kink of the recording paper, and the cause of 
Siwa Siwa. Moreover, this is also the futility [ not only ] of the ink for 
record, but the futility of the power consumption for record. 
[0004] For this reason, the recording device with the so-called economy mode 
which changes a black pixel into a white pixel and records the whole record 
image range alternately as saving of these use ink, saving of the power 
consumption at the time of record and ******, and a cure against a smear is 
known. Moreover, the image recording equipment which thins out and records the 
pixel in a black solid image field on alternate ** like Japanese Patent 
Application No. No. 102737 [ five to ] as other examples is proposed. 

[0005] 

[Problem(s) to be Solved by the Invention] However, when the whole image is 
alternately thinned out with a recording device with the so-called economy 
mode, there is a fault that the concentration of the whole image becomes quite 
low. Moreover, by thinning out unconditionally, the edge section of an image or 
a thin line will also be thinned out alternately, and it becomes the image 
which faded on the whole. Moreover, thereby, the repeatability of a thin line 
also worsens. Furthermore, by the halftone pattern by image processings, such 
as error diffusion, by thinning out alternately unconditionally, the error 
diffusion pattern is destroyed completely and there is a fault that an image 
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deteriorates remarkably . 

[0.006] Moreover, if it is the approach of thinning out the data in a black 
solid record image alternately, the repeatability of a thin line, and the edge 
section or the halftone pattern of an image will not be spoiled. However, by 
thinning out the inside of black solid alternately, the inversion of the 
gradation in an image arises and there is a fault that gradation nature will be 
out of order, if it is the approach proposed here, it will judge whether the 
view pixel is changed by making the pixel of the perimeter into a reference 
pixel to a view pixel, and will change paying attention to all the pixels in 
record image area it is necessary to do /conversion of and to determine **** 
Moreover, since it is necessary to judge with the image before conversion to 
judge the pixel which adjoins one of the front and rear, right and left slant 
of the pixel changed into the white pixel as an attention pixel, the memory 
which memorizes the image before conversion and the image after conversion is 
needed, respectively. In order to enforce this image-processing approach, there 
is a fault that the hard amount of additions or the amount of additions of 
memory i ncr eases somewhat . 
[0007] 

[Means for Solving the Problem] And [Function] This invention removes the above 
fault and aims at being made for the purpose of solving the technical problem 
mentioned above, for example, offering the image recording approach and 
equipment in which ****** and recording paper kink prevention by ink jet 
record, and saving of ink and record power consumption are possible. Moreover, 
by shifting a window, the number of view pixels is reduced and it aims at 
realizing an image processing with an easy algorithm or an easy hard 
configuration . 

[0008] Furthermore, it aims at heightening the effectiveness of black NURE 
prevention and ink saving by enabling more "black pixel -> white pixel" 
conversion. Or while enabling adjustment of the above-mentioned effectiveness 
by enabling a setup of various image-processing patterns, it aims at making 
possible the image processing in the optimal form for an equipment 
configuration. 

[0009] Furthermore, when the total number of pixels of the image area which is 
going to perform an image processing cannot divide among the magnitude of the 
set-up window, it aims at enabling the above-mentioned correspondence again. 
Furthermore, thinning out the ink in an overink part, offering an error 
diffusion pattern, and the image recording approach and equipment of an edge 
which can be saved, or remarkable degradation of record image concentration is 
prevented, or it aims at offering the image recording approach and equipment 
which pressed down the inversion of the gradation in a record image to the 
mi nimum . 

[0010] It has the following configurations as a way stage which attains the 
starting purpose. In the first invention Namely, the record image data storage 
means or latch means for a nxm dot, A means to detect the array of the black 
pixel in the window of this nxm (when a black pixel is made into H level) It 
has a means to take the AND of two or more pixels which it is going to judge, 
and a means to change a part of the black pixel (one or more) into a white 
pixel, and when it is a black array with the inside of a window, it is 
characterized by changing into a white pixel the part specified beforehand from 
a black pixel. Moreover, the whole record image field is divided into the same 
window, and same actuation is performed for every window. It is not necessary 
to judge all pixels as a view pixel, and the algorithm hard configuration when 
carrying out becomes easy by dividing all the pixels of a record image field 
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into a window. 

[0011] In the second invention, the first window so that a part may lap in a 
record image field, and it is characterized by performing same processing for 
every window. The effectiveness by this is in the condition which saved the 
edge section of a record image, and when changing as many black pixels as 
possible into a white pixel, effectiveness has it. the third invention sets the 
pixel location changed into a white pixel in each window, and the number of 
pixels as arbitration, or is characterized by setting enabling a setup of the 
pattern of the black pixel array in the window referred to although the pixel 
is changed etc. to arbitration, how piling up when shifting the magnitude of a 
window, and its window, etc. as arbitration. Thereby, there is effectiveness 
corresponding to the resolution of adjustment of the effectiveness of the cure 
against black NURE and the head of a recording device, an equipment 
configuration, the magnitude of an image memory, etc. 

[0012] The fourth invention is for resetting up the array of the reference 
pixel for, changing the number and pixel coordinate which carry out pixel 
conversion, or determining the pixel etc. in the image area which remained in 
the last, when the record image field of 1 lumps, such as 1 etc. page, cannot 
divide among the magnitude of the set-up window. [ making a window small ] When 
the pixel coordinate which it is going to change into a white pixel in each 
window is determined and the pixel is made into a view pixel, the fifth 
invention has a means some pixels of front and rear, right and left slant or 
the front and rear, right and left slant, and to judge the pixel for whether 
the pixel of the perimeter is a black pixel further, and if the view pixel is a 
black pixel when those pixels are predetermined conditions, it will change it 
into a white pixel. There is effectiveness which prevents that a thin line 
fades and destruction of the halftone pattern by error diffusion etc. without 
harming the edge of the image by this, even if there are many pixels changed 
into a white pixel from a black pixel. 

[0013] The sixth invention supplements with the above-mentioned invention, when 
choosing the view pixel coordinate changed into a white pixel from a black 
pixel in a window, is making it not choose the dot which adjoins aslant [ front 
and rear, right and left ], and prevents remarkable degradation of 
concentration. Moreover, if the black pixel only inside the black solid section 
is changed into many white pixels, since gradation with other parts in the 
image will be reversed, it is effective in pressing this down. 
[0014] 

[Example] Hereafter, one example which starts this invention with reference to 
a drawing is explained to a detail. 

(The 1st example) Drawing 1 is the organization chart showing the example of 
the Records Department in the image recording equipment of one example 
concerning this invention. 

[0015] In this drawing, the carriage HC engaged to the spiral slot 5004 of a 
leading screw 5005 which is interlocked with the forward inverse rotation of a 
drive motor 5013, and is rotated through the driving force transfer gears 5011 
and 5009 has a pin (un-i llustrating) , and both-way migration is carried out in 
an arrow head a and the direction of b. 

[0016] The ink jet cartridge IJC is carried in this carriage HC. In this 
example, by making a change of state occur in ink using heat energy, the 
recording head and the ink tank IT which carry out the regurgitation of the ink 
droplet are constituted from a delivery by one, and an ink cartridge IJC is a 
thing removable disposable type to carriage. 
[0017] 
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